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BJIHRHHE TPEMATOflHOft HHBA3HH HA COflEPJKAHHE 
rEMOHHAHHHA B rEMOJIHMOE nPYflOBHKA 
(GASTROPODA ; PULMONATA: LYMNAEIDAE) 

© A. II. CrajiHHHeHKO, JI. HeaHeHKO, O. B. BtuKOBCKan, H. H. KajniHiiHa 

HccjieaoBaHO bjihhhhc peaHH Echinoparyphium aconiatum Ha coaepxaHHe reMOunaHHHa b 
reMOJiHM(t)e, renaTonaHKpeace H ocrajibHOH BHCuepanbHOH Macce Lymnaea stagnalis. IlpH HHBa3HH 
noBbiuiaeTCH KOHueHTpauHfl 3Toro Mejibcojiepxamero 6ejiKa bo Bcex HccjieaoBaHHbix opraHax. 
ripHHeM npn cjia6oM napa3HTapHOM nopaxeHHH mojijhockob Taicaa peaxuHfl HBjineTca BbipaxeHHeM 
3amHTHO-BOCCTaHOBHTejibHoro, Toraa xax npH THxejioii HHBa3HH — naTOJiorHHecKoro npouecca. 


IlpyaoBHK 03epHbiH Lymnaea stagnalis (Linne, 1758) H3 bouocmob yxpaHHbi HBjuieTCfl 
o6jlHraTHbIM npOMexeyTOHHbIM X035IHH0M OKOJIO 30 BH£OB TpeMaTOa. B 3aBHCHMOCTH OT 
HHTeHCHBHOCTH HHBa3HH, (}}H3HOJIOrHHeCKOrO CTaTyca X035IHHa, yCJlOBHH oxpyxaiomeH 
cpeabi napa3HTapHoe nopaaceHne mojijhockob conpoBoxcuaeTca pa3BHTHeM y hhx jih6o 
namrio ranee koto, Hepeuxo jieTajibHoro juifl sthx xcuBOTHbix, jih6o npncnocoGnTejibHO- 
BoccTaHOBHTejibHoro npouecca. ripn TflxejiOM 3apaxceHHH B03uencTBHe napa3HTOB Ha hx 
xo3»eB oObiHHO He orpaHHHHBaeTCH jiOKajibHbiMH noBpexcueHHHMH TonHHecKHx OnoTonoB 
(mojijhockob), a conpoBoxcuaeTca eiue h HapyiueHHflMH cJ)H3HKO-XHMHHecKHx oco6eHHOC- 
Ten hx BHyTpeHHen cpeubi, b nepByio onepeab BaxcHeHuiero ee KOMnoHeHTa — reMOJiHM- 
(})bi. BjiHJiHHe TpeMaTOUHOH HHBa3HH Ha coaepxaHHe KaK b Hen, Tax h b upyrax opraHax 
3thx mojijhockob reMOUHaHHHa (Hey) paHee He nccjieaoBajiocb, xota Ha3BaHHa5i npoOjieMa 
BecbMa HHTepecHa, nocKOJibxy stot abixaTejibHbiH 6ejiox no3BOjnieT cyunTb 06 ypoBHe 
BceH SHepreTHKH opraHH3Ma mojijhockob. 

MATEPHAJI H METOflbl HCGJIEflOBAHHH 

720 3K3. 0UH0B03pacTHbix npyuoBHKOB 03epHbix, HHBa3HpoBaHHbix peuHHMH Echino¬ 
paryphium aconiatum (Dietz), coOpaHbi b HeOojibuiHX BoaoeMax ocyuiHTejibHOH Mejinopa- 
thbhoh cHCTeMbi (OacceiiH p. TeTepeB) y xyTopa 3aTHuibe (^KnTOMHpcKaa o6ji.) b cacaTbie 
cpoKH (ceHT5i6pb—OKT5i6pb 1996 r.) bo H36exaHHe bjihahha Ha pe3yjibTaTax ce30HH0H 

H3MCHHHBOCTH. 

O coaepacaHHH Hey cyanjin no KOJinnecTBy Cu 2+ , KOTopyio BbiflBjnuin b reMOJiHM(})e, 
nojiyneHHOH npflMbiM oOecKpoBjiHBaHneM npyuoBHKOB, b renaTonaHKpeace h Bncuepajib- 
hoh Macce (ocTajibHbie opraHbi nniueBapeHHfl, opraHbi pa3MHOxeHH5i h BHcuepajibHbiH 
MeuioK), BbiuejieHHbix aHaTOMnpoBaHneM. OnpeaejieHne Cu 2+ npoH3BoaHjiH aTOMHO-a6- 
cop6unoHHbiM cneKTpoc})OTOMeTpoM C—115M c njiaMeHHbiM aHajiH3aTopoM (cTaHaapT 
C3B 5340) no CTaHaapraon MeTOunxe (TOCT 269-31-86). KoHTpojieM cjiyxcnjin cbo6ou- 
Hbie ot 3apaxceHHfl mojijhockh. 

Unc})poBbie pe3yjibTaTbi o6pa6oTaHbi MeToaaMH BapnaunoHHOH cTaTHCTHKH no JIaKHHy 

(1973). 

PE3yjIBTATbI H HX OEOOK.HEHHE 

Y Bcex npyuoBHKOB (Lymnaeidae) BaacHeHiiiHM 6 cjikom reMOJiHMc})bi flBjweTCfl Hey. 
06iuhh 6ejiOK b reMOJiHM(})e npyaoBHKa 03epHoro c bbicotoh paxoBHHbi 34—50 mm 
cocTaBjnieT 2.47 ± 0.08 % (CrauHHHeHKO, 1974). no KOJiHnecTBeHHOMy coaepacaHHio 
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BjiHflHHe napTeHHT TpeMaTO.ii Ha cojiepxaHHe reMOunaHHHa (mt %) y Lymnaea stagnalis 

The influence of the trematode infection on the haemocyanin concentration (mg %) in Lymnaea 

stagnalis 
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BaxHeHLUHM ee 6ejiK0M ABJiaeTCH Hey, Ha aojik) xoToporo npHxo/iHTCfl ao 90—98 % ot 
o6men cyMMbi Bcex ee GejixoB. KoHueHTpauna Hey b reMonHMcj)e npy/iOBHxa cocTaBJiaeT 
176.8 ± 5.28 Mr % (pa3Max xojieGaHHH 166.8—197.6). Kax bhahm, xojiHnecTBeHHoe 
co^epxcaHHe Hey b reMOJiHM(J)e OTHOCHTejibHO HeBeJiHxo, ho ponb, xoTopyio oh nrpaeT b 
XCH 3HH 3THX XHBOTHbIX, BeCbMa BaXCHa H MHOrOrpaHHa. Hey - MHOrO(|)yHKUHOHaJIbHbIH 

6ejiox (KopxcyeB, 1949; AjiflxpHHCxaa, 1979). Flo CBoen npnpoae — sto xpoMonpoTena, 
cocTOflujHH H3 rjioOnHa (ero GejiKOBaa cocTaBHaa) h Me^bco^epxcameH npocTeTHHecxoH 
rpynnbi. 3 to npex^e Bcero nbixaTe;ibHbiH GeJiox. KpoMe Toro, Hey xapaxTepH3yeTCfl 
6yc})epHbiM ^eHCTBHeM, no/mepacHBaeT xojuionjiHO-ocMOTHHecxoe naBJieHHe reMo;iHM(})bi, 
o6ecneHHBaeT ee nocTOAHCTBO h hbjihctch noTeHunajibHbiM pe3epBHbiM hctohhhxom 
nHTaTe/ibHbix BemecTB. 

YnacTHe Hey b npouecce nbixaHHH 06 yc.n 0 B.neH 0 ero cnocoGHOCTbio oGpaTHMO co- 
eflHHHTbca c XHCJiopoaoM, o6pa3ya npw stom coeflHHeHHe rojiyGoro UBeTa — oxenre- 
MouwaHHH. Hey MeHee axTHBeH b cpaBHeHHH c reMornoGHHOM (Hb): 1 r ero CBH 3 biBaeT 
b 3—5 pa3 MeHbiue XHCJiopona — 0.25—0.4 cm 3 . B cpenHeM, onHaxo, xojiHHecTBO 
KHCJIOpOfla, CBH3aHHOrO 3THM flblXaTe/lbHblM nHTMeHTOM, BflBOe OonbLUe, HeM KOJlHHeC- 
tbo KHCJiopoaa, c|)H3HHecKH pacTBopeHHoro b reMOJiHM(|)e (Henze, 1901; Koihtohhu, 
1940). 

YpoBeHb conepxcaHHH Hey onpenejiaeT xHC/ioponHyio h 6yc|)epHyK) eMxocTH reMOJiHM- 
c|)bi. y reMOUHaHHHoeonepxamHX 6ecno3BOHOHHbix OHa cocTaBJiaeT 1.2—4.5 o6.% (Ajihx- 
pHHCxaH, 1979). Hey oTJiHHaeTCH hh3khm cponcTBOM k xncjiopony (MaxcHMa;ibHoe 
3HaneHHe p 50 cocTaBJiaeT 3.5—5 mm pT. ct.) h HaHBbicmeH (b cpaBHeHHH c 6nxap6oHaTHOH 
h c{)oc(t)aTHOH 6yc|)epHbiMH CHCTeMaMH) 6yc})epHOH chjioh (Penc|)H.nbn, 1936). Kojuioh^ho- 
ocMOTHHecxoe naBJieHHe reMOJiHM(J)bi npyaoBHxa (cm CTOJi6a Bonbi) — 1.2—1.3 (OnopxsH, 
1947). 

YpoBeHb cojiepxcaHHH Hey b renaTonaHxpeace npyaoBHxa npeBbimaeT TaxoBOH b 
ero reMOJiHM(f>e b 1.7 pa3a, a b BHCuepa/ibHOH Macce oh MeHbiue, HeM b reMO/iHM(J)e, 
b 1.2 pa3a. HajiHHHe GojibLunx xojihhcctb Hey b renaTonaHxpeace o6ycjiOBJieHO, xax 
HaM npeflCTaBJiaeTCH, OapbepHon (J)yHXUHeH, Bbino/iHaeMOH sthm opraHOM. Hmchho 
renaTonaHxpeac yjiaBJiHBaeT h 3aaepxcHBaeT HanGojibuiHe xojiHHecTBa Cu 2+ , nocTynaio- 
men b opraHH3 M sthx mojijiiocxob. Hmchho H3 sthx 3anacoB Cu 2+ h Hcnojib3yeTC5i 
npn 6nocHHTe3e Hey. Ha Ham B3ni5m, xoHueHTpauHH Hey b renaTonaHxpeace npyao- 
BHxa (cm. TaOjiHuy) Hecxojibxo 3aBbimeHa. fleno b tom, hto co^epxcaHHe Hey b HeM 
BbiHHCJieHO no xojiHHecTBy Cu 2+ . Flpn stom ynTeHa bca Cu 2+ , jioxajiH30BaHHaji b re¬ 
naTonaHxpeace, h Ta, hto yace oxa3ajiacb BXjnoneHHOH b MOJiexy/ibi Hey, h Ta, xoTopaa 
noH^eT Ha nocTpoeHHe ero MOJiexyji b GyaymeM. B renaTonaHxpeace Hey HaxoflHTca 
b pacTBopeHHOM coctohhhh b njia3Me reMOJiHM(J)bi, unpxyjiHpyiomeH no xpoBeHocHbiM 
cocy^aM, a Taxace coflepacamencfl b ero JiaxyHax h CHHycax. Hto xacaeTca Cu 2+ , to 
OH a JioxajiH30BaHa BHyTpnxjieTOHHO (b neneHOHHbix h H3BecTxoBbix xneTxax napeHXH- 
Mbi renaTonaHxpeaca). 

HeBbicoxoe co/iepacaHHe Hey b opraHax BncuepajibHoro Memxa oGycjiOBJieHo OTcyTCT- 
BHeM b HCC/ieflOBaHHOH HaMH ero nacTH oGmnpHbix JiaxyH h CHHyeoB h OTHOCHTe/ibHO 
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He6o;iblUHM HHC/10M KpynHbIX KpOBCHOCHbIX COCyflOB. ri03T0My npH 3HaHHTeJlbHOH Macce 
3THX OpraHOB KOJIHHeCTBO HaXOflfllHeHCfl B HHX reMOJIHMCjDbl, a 3HaHHT H Hey, HeBeJIHKO. 

npyflOBHKH 6bi/iH HHBa3HpoBaHbi TOHepHHMH pe^HBMH E. aconiatum , 3anojiHeHHbiMH 
3apoflbiiueBbiMH niapaMH h uepxapHBMH pa3HOH CTeneHH 3pejiocTH, cocpeaoTOHeHHbiMH b 
renaTonaHKpeace. OTMeneHbi 3HaHHTe;ibHbie HHflHBHflyanbHbie pa3/iHHHH b hhtchchbhocth 
HHBB3HH OTfleJlbHblX 0 C 06 eH. FIpH CJia 60 M ypOBHe 3apaXCeHHB («nflTHHCTafl» HHBa3HB) 
He6ojibiuHe (1.7 x 1.3—2 mm) h MHoroHHCJieHHbie (4 — 7 Ha oflHy oco6b) onarw nopaxce- 
hhb napTeHHTaMH, pacnonoxceHHbie Ha 3HaHHTejibHOM paccTOBHHH flpyr ot apyra, 6buiH 
cocpeflOTOHeHbi b pacmHpeHHOH npoKCHMaubHOH nacTH renaTonaHKpeaca. GnynaH TOTajib- 
Horo ero nopaxceHHa TpeMaToaaMH 0Ka3anHCb AOBOJibHO pe/jKHMH. 

n P H HHBa3HH HaOnioflaeTCH noBbinieHHe ypoBHx coaepxcaHHa Hey bo Bcex HCCJie- 
AOBaHHbix opraHax (P > 99.9 %), b cpe^HeM b 1.17 pa3a. Eipn bmcokoh hhtchchb- 
hocth HHBa3HH b renaTonaHKpeace, exopee Bcero, npoHCxo^HT He cmnbKo HaKonneHHe 
Hey, CKOJibKo Cu 2+ H3-3a cfiyHKUHOHajibHOH He^ocTaTOMHOCTH nnuieBapHTejibHOH xce- 
Jie3bi, b 3HaHHTejibHOH Mepe pa3pymeHHOH napa3HTaMH. Eipn cjiaOoM h yMepeHHOM 
nopaxceHHH b cocyaax, naxyHax h CHHyeax UHpKyjiHTopHOH CHCTeMbi renaTonaHKpeaca, 
BepoHTHO, B03pacTaeT co^epxcaHne hmchho Hey. H3 bcctho, hto MOJunocKH-xo3aeBa 
npoTHBonocTaBjunoT Bpe^HOMy B03fleHCTBHK> napTeHHT TpeMaTo^ noBbimeHHe ypoBHa 
o6mero o6MeHa (Hurst, 1927). Oahhm H3 nyTew rocTHxceHHB 3Toro HB/iaeTca noBbi- 
meHHe ypoBHB coaepxcaHHH Hey b reMonHMC^e, nocKOJibKy cymecTByeT npaMaa 3aBH- 
CHMOCTb (AjlBKpHHCKan, 1979) MOKfly aKTHBHOCTbK) XCHBOTHOrO H KOHUCHTpaiJHeH Hey 
b ero BHyTpeHHew epe^e. CneayeT o6paTHTb BHHMaHHe h Ha to, hto y 3apaxceHHbix 
oco6ew KOJiHHecTBO Hey b renaTonaHKpeace no cpaBHeHHio c KOHTpojieM B03pacTaeT 
Bcero JiHLLib Ha 10, b to BpeMH KaK b reMOJiHMc{)e — Ha 20 %. Ohcbh;iho, Cu 2+ y 
c;ia6o HHBa3HpoBaHHbix npyaoBHKOB Mo6HJiH3yeTca H3 renaTonaHKpeaca h Hcno;ib3yeTca 
ana CHHTe3a Hey, nocTynaiomero b reMOJiHM^y. FIoBbiiijeHHe ypoBHx coaepxcaHHx Hey 
b BHcuepanbHOH Macce oOycnoBJieHO B03pacTaHHeM KOHueHTpaunn 3Toro flbixaTejibHoro 
6enKa bo BHyTpeHHew epeae npyaoBHKOB. 

CneflOBaTe/ibHO, npn c/ia6oM 3apaxceHHH mojijiiockob napTeHoreHeTHHecKHMH noKOJie- 
hhhmh TpeMaTOfl noBbiiueHHe ypoBHB co^epxcaHHB Hey b hx opraHH3Me xB/iaeTca npoaB- 
neHHeM 3amHTHO-BoccTaHOBHTejibHoro npouecca, Tonaa KaK npn TxxcejioH HHBa3HH, 
eonpoBoxc^aiomeHCx pa3pymeHHeM renaTonaHKpeaca h CHHxceHHeM ypoBHB hx o6mero 
oOMeHa, HaKonneHHe Cu 2+ b hx opraHax h TKaHax CBHfleTejibCTByeT o Txxcenbix naTOJio- 
THHeCKHX HapymeHHflX. 
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AN INFLUENCE OF THE TREMATODE INFECTION ON CONTENTS 
OF THE HAEMOCYANIN IN A HAEMOLYMPH OF POND SNAILS 
(GASTROPODA : PULMONATA : LYMNAEIDAE) 

A. P. Stadnichenko, L. D. Ivanenko, O. V. Vitkovskaya, N. N. Kalinina 
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SUMMARY 

The concentration of the haemocyanin (respiratory pigment) in haemolymph, hepatopancreace 
and visceral mass (internal tissues, generative and alimentary system) in the pond snail Limnaea 
stagnalis infected with trematode parthenites Echinoparyphium aconiatum was examined. A normal 
concentration of heamocyanin in the snails is about 163—302 mg %. In a case of infection it rises 
up 1.2 times. In a case of a low rate infection it is the result of protective and restoring processes 
in the host, in a case of high rate infection it is the result of pathological processus. 
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